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Since the early 1960s many techniques have been developed to plan and schedule linear construction 
projects. However, one, the critical path method (CPM), overshadowed the others. As a result, CPM 
developed into the powerful and effective tool that it is today. However, research has indicated that 
CPM is ineffective for linear construction. Linear construction projects are typified by activities that 
must be repeated in different locations such as highways, pipelines, and tunnels. Recently, there has 
been renewed interest In linear scheduling. Much of this interest has involved a technique called the 
linear scheduling method (LSM). Only recently has there been the ability to calculate the controlling 
activities of a linear schedule, independent of network analysis. Additional research needs to be done to 
develop some of the techniques available in CPM into comparable ones for linear scheduling. One of 
these techniques is resource leveling. This paper uses the vehicle of a highway construction project to 
present an integer linear programming formulation to level the resources of linear projects. 
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Application/Control Number: 10/069,742 Page 2 

Art Unit: 3623 

DETAILED ACTION 

1 . The following is a Non-Final Office Action in response to the application filed 
February 26, 2002. Claims 1-10 are pending. The Examiner notes the preliminary claim 
amendments filed February 26, 2002. 

Claim Rejections • 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b) by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and vi^as published under Article 21 (2) 
of such treaty in the English language. 

3. Claims 1-10 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Mahapatro(US 6,571,215). 

As per claims 1 and 6. Mahapatro teaches a method of determining a schedule 
for executing tasks requiring a plurality of resources (column 5, lines 11-15), comprising 
the steps of constructing a set of constraints from given requirements of each task and 
from given limitations on each resource (column 5, lines 50-57, where the constraints 
are associated with the tasks and how the resources are assigned to the tasks and the 
work-amount that the resource must perform); detemiining for each task a relative start 
time, a relative ending time and an assignment of resources, based on the constraints 
from said set (column 6, lines 33-44, where the start time and completion time of tasks 
that are dependent upon other tasks is identified. The fact that the tasks are dependent 
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upon other tasks means the start and end time are relative, with respect to the 
dependent tasl^s. The resources are assigned to the tasks as noted in column 6. lines 
45-60); determining for each task an absolute starting time, an absolute ending time and 
a collection of times and associated task processing speeds, based on the detennined 
relative starting time, relative ending time and assignment of resources for each task, 
minimizing any violation of the constraints from said set (column 6. lines 45-67. where 
the items in the third group that are not dependent upon another task are scheduled and 
assigned their resources. These have absolute start and completion times since they 
are not dependent upon another task, but must still b6 schedule with the dependent 
tasks in mind so that the tasks or assignments can be finished by the required date. 
Scheduling takes place by following the priority listing taught by Mahaparto whereby the 
priorities would include the constraints as previously mentioned in column 5, lines 54- 
57. The task processing speed or work-amount or duration is taught in column 12, lines 
15-17.); and detemiining the schedule, comprising for each task the determined 
absolute starting time, absolute ending time, collection of times and associated task 
processing speeds and assignment of resources to the task (column 12, lines 13-27, 
where the schedule is created based upon the start and completion dates, resources, 
work-amount and constraints of the system.). 

As per claims 2 and 7, Mahapatro teaches defining a sequence of windows, a 
starting time of a window from said sequence corresponding to one of the relative 
starting time and the relative ending time of a task, and an ending time of said window 
corresponding to a starting time of a next window in said sequence; determining an 
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absolute length of the windows from said sequence, minimizing any violation of the 
constraints from said set; determining for each window a processing speed for each 
task and creating for each task a collection of times and associated task processing 
speeds based thereupon, minimizing any violation of the constraints from the set; and 
determining for each task the absolute starting time and the absolute ending time from 
the absolute length of the windows (Claims 2 and 7 cite the same limitations as claims 
1 and 6 except for the term window. Paragraph 20 of the specification cites "window 
widths are easily converted to absolute starting and ending times for the tasks" This 
term, as defined in the specification, is interpreted by the Examiner to be consistent 
with the duration of a task, often referred to as a time frame or time window. Therefore 
the same rejections apply to claims 2 and 7 as cited in claims 1 and 6.). 

As per claims 3 and 8, Mahapatro teaches determining whether any violation of 
the constraints has occurred, and if so, determining at least one of a new relative 
starting time for a task, a new relative ending time for a task, and a new assignment of a 
resource to a task (column 5. lines 45-67 and column 6, lines 1-32, where the program 
of the system is such that the constraints are used to schedule the tasks and their 
respective resources, therefore the program verifies that nothing is scheduled in 
violation of the constraints. The start and completion time of tasks are given to the tasks 
based upon these constraints); and executing step c (column 6, lines 45-67, where the 
items in the third group that are not dependent upon another task are scheduled and 
assigned their resources. These have absolute start and completion times since they 
are not dependent upon another task, but must still be schedule with the dependent 
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tasks in mind so that the tasks or assignments can be finished by the required date. 
Scheduling takes place by following the priority listing taught by Mahaparto whereby the 
priorities would include the constraints as previously mentioned in column 5, lines 54- 
57. The task processing speed or work-amount or duration is taught in column 12, lines 
15-17.). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which fomris the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 4-5 and 9-1 0 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Mahaparto (US 6,571,215). 

As per claims 4 and 9, Mahaparto teaches determining the absolute length of the 
windows from said sequence comprises solving a linear programming problem (Linear 
programming problems are ones where the objective function and constraints are linear. 
These programs are often used for optimization solving scenarios. Mahaparto teaches 
CPM scheduling which is a linear programming technique as noted in "Resource 
Leveling of Linear Schedules Using Integer Linear Programming" by Mattila et al, 
Journal of Construction Engineering and Management, vol 124. iss 3, p 232-244, 
May/June 1998. Mahaparto teaches a linear object function of scheduling consecutive 
tasks and the constraints utilized are also linear since they deal with time. Therefore it 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
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utilize a linear program with the system of Mahaparto to provide a means for optimizing 
the assignment of tasl<s and resources.). 

As per claims 5 and 10, Mahaparto teaches detemiining for each window a task 
processing speed for each tasl< comprises solving a linear programming problem 
(Claims 4 and 9 are comparable to claims 5 and 10 except for the substitution of speed 
of the task for length of the window. The length of the task is equivalent to the duration 
which is also equivalent to the speed of the task, therefore the same rejection applied to 
claims 4 and 9 applies to claims 5 and 10.). 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following art also teaches about schedules: Dworzecki (US 
5,826,080), Dworzecki (US 5,606,695), Harris et al (US 6,438,704), Kamada et al (US 
6,108,683), Jones et al (US 6,003,061), D'Souza (US 6,948,172), Jones et al (US 
5,812,844), "Microsoft Project-Plan, Manage and Communicate with Ease" (Microsoft 
Corporation 1995), www.idr.com/Ddf/ms-Droi95-u.pdf . (5 pages); and "Teach Yourself 
Microsoft Project 2000 in 24 hours" by Sam Pyron, Sams Publishing, May 1, 2000, (28 
pages). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Linda Krisciunas whose telephone number is 571-272- 
6931 . The examiner can normally be reached on Monday through Friday, 6:30 am to 
3:00 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tariq Hafiz can be reached on 571-272-6729. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status infomnation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Plan, Manage, arid Communicate with Ease 




Microsoft Project is tlie preferred product for comprehensive project management solutions. Now 
designed for the Windows® 95 operating system, it makes project management a natural part of your 
everyday business planning. So you can plan, manage, and communicate better to stay on schedule 
and on budget. 



In the fast-paced world of business, anything you try to accomplish on schedule and on budget requires a 
thorough plan. It requires good management to identify and correct problems before they impact your 
budget or schedule. And good communication to keep your team focused on the right objectives at the right 
time. In short, it requires Microsoft Project. 

Microsoft Project has been widely recognized for more than five years as the easiest-to-use project 
management software. A memt)er of the Microsoft Office family, it simplifies the complexities of project 
planning for you like never before. 

Microsoft Project shares data easily widi other programs in Microsoft Office, is easy to learn and use, and 
works in much the same way with common toolbars and commands. Drag-and-drop editing, long filenames, 
and integration with the Windows 95 operating system make Microsoft Project immediately familiar, and 
the best project management software for Windowsi95. 

Beneath this ease of use is a powerful planning, analysis, and management tool that lets you build 
enterprise-wide, mission-critical project management solutions. Visualize the most complex plans by 
splitting a project into manageable steps to see in detail how the tasks are related, which are most important 
to your overall schedule, where bottlenecks will be, and how much the whole project will cost. Or, 
consolidate several projects to assess shared resources, team workloads, and whether the projects you're 
planning at one time really make sense together. 

You can even communicate the status of projects automatically. Built-in links to Microsoft Exchange make 
it easy to publish selected attributes of a project — such as when deliverables are due — without involving 
everyone in the details. Or link to Microsoft Mail, Schedule+, Microsoft BackOffice(TM), or any of the 
hundreds of add-on programs built around Microsoft Project. 

After all, if good project management is at the heart of your business, shouldn't your project management 
system be there too? 





Create and manage realistic plans, 

• PlanningWizards and templates: Wizards monitor your actions and offer suggestions that can automatically be incorporated 
into your plan. 

• Answer Wizard: To get help, just type in a question, and the Answer Wizard gives you the information you need. 

• Outlining: This helps you organize the details of your project into a manageable structure. 

• Critical Path: Identify the tasks that risk your project if dates are missed. 

jHowdolbulldaplan? ^ 

• Drag-and-drop data: Enter and schedule tasks, assign resources, and establish task links 
quickly, with your mouse. 

• Filters: View a subset of tasks in your plan, such as project milestones or tasks assigned to a speciHc person. 

• Baseline Chart: Compare your current schedule against your original plan. 

• AutoCorrect: Your misspellings and typos can now be corrected automatically as you type. Or, create your own list of 
abbreviations that expand automatically. 

• Resource Tools: Spot bottlenecks and shortages in advance and balance workloads across tasks or projects. 






GanttQiartWizard Resouice Allocation View 

Integrate seamlessly with your current software. 

• Integration with Windows 95: With long filenames, more intuitive conn-ol buttons, and easy desktop shortcuts, Microsoft 
Project takes full advantage of Windows 95. 

• It's your choice: Get great 32-bit performance on Windows 95 or Windows NT(TM) Workstation. 



Woil^group Tools 

Enhance and facilitate teamwork. 

• Workgroup Tools: If you have MAPI- or VIM-compliant electronic mail (e-mail), such as Microsoft Mail, you can work 
efficiently online. 




• Route projects to reviewers in Mail. 

• Communicate and delegate new assignments instantly over e-mail with TeamAssign. 

• Collect task status information and keep your schedule current over e-mail with TeamStatus. 

• Have Microsoft Project set task reminders and add tasks to your To Do list in Microsoft Schedule+. 

• Copy Picture: Take a snapshot of your current project plans and distribute it to anyone in your organization, even if they are 
not a Microsoft Project user. 




• Report Gallery: Use preformatted reports to show current activities, costs, assignments, and workloads. You can even create 
your own custom reports for communicating project status. 




Exchange Suppon 

• Exchange support: Post documents and display custom OLE properties of your project for viewing by group members and 
people outside your team. 

Build powefful custom solutions quickly, 

• Tables, filters, and views: Work with the information that is most important to you. 

• Macro Recorder: Create powerful macros to automate routine tasks without any programming. 

• Customization: Customize menus, toolbars, buttons, appearance of messages between team members, and more. 

• Multiproject Consolidation: Combine several projects for efficient use of resources. 
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Inside Mcrosoft Project 

Easy planning and management 

• For easy data entry: AutoCorrect, Spelling Checker 

• Getting started: Quick Preview, Up and Running Tutorial, Templates, PlanningWizards, GanttChartWizard 

• Tasks and resources: 9999 tasks per project, 9999 resources per project, recurring tasks, split tasks 

• Multiple projects: Multiproject resource pools, multiproject consolidation (80 projects), subprojects (249 per project) 

• Scheduling: Baselines (6), fixed-duration, critical path method (CPM), resource-driven 

• Dependencies: FS, SS, FF, SF, leads/lags, partial 

• Constraints: ASAP. ALAP, SNET, SNLT, FNET, FNLT, MSO, MFO 

• For online help: The Microsoft Network,* Answer Wizard, ScreenTips, Step-by-Step Answers 

• Drag-and-drop editing of projects and schedules 

• Views: Filters (custom, highlight, wild card), Zoom, Outlining 

• Cost accrual (start, end, or prorated) 

• Tracking: Fixed costs, percent-complete tracking, work breakdown structure (WBS) codes, timesheets 

• Resource management: Part-time assignments, variable resource loading, rescheduling of uncompleted work, resource leveling 

• Password protection (two levels) 
Comprehensive integration 

• With Microsoft Office, drag and drop project data into spreadsheets, presentations, and reports 

• With Microsoft Mail, share projects, reports, and task updates in a workgroup over e-mail 

• With Microsoft Schedule^, assign task reminders aiutomatically; add tasks to your To Do list 

• With Microsoft Access or other ODBC-compliant databases, import and export data 
Communicating and reporting 

• Calendar reports and working view 

• Dependency Gantt Chart and PERT Charts 

• Resource Graph (histogram, line, area) 

• Variance reports 

• With Microsoft BackOffice, expose selected attributes of a project for viewing via Microsoft Exchange 
Building custom solutions 

• Visual Basic for Applications, OLE object technology 

• Hundreds of third-party, add-on products 

• Customizable text, number fields, menus, and toolbars 

• Macro recorder 




To accomplish even more, get 
Microsoft Project as part of 
Microsoft Office Professional. And 
for more products that look and 
work like Microsoft Office, look for 
the Office Compatible logo. 

msn. 

Visit the Microsoft Office forum on 
The Microsoft Network for more 
information on this product, chat 
sessions with other users, and 



To use Microsoft Project, you need: 

• Personal computer with a 386DX or higher processor (486 recommended) 

• Microsoft Windows 95 operating system or Microsoft Windows NT Workstation operating 
system version 3.51 or later (will not run on earlier versions of Windows) 

• 6 MB of memory for use on Windows 95; 12 MB of memoiy for use on Windows NT 
Workstation 

• Hard disk space required: 10 MB compact; 20 MB typical; 25 MB custom (maximum) 

• One 3.5" high-density disk drive 

• VGA or higher-resolution video adapter (SVGA 256-color recommended) 

• Microsoft Mouse or compatible pointing device 

• Windows-compatible network and MAPI-compliant or VIM mail systems required for 
workgroup functionality 

Options: 

• Windows-compatible printer or plotter 

• 2400 or higher baud modem (9600 baud modem recommended) 

• Audio board with headphones or speakers 
Networks supported: 

• Microsoft Windows NT Server, Windows 95-based networks, Microsoft LAN Manager, and 
other NetBIOS-compatible networks, including Novell® NetWare® and LANtastic® 



* The software to access The Microsoft Network is a feature of Windows 95. Access to and use of The Microsoft Network requires payment of a separate 
fee. 



Unlimited No-Charge Support 

Count on unlimited no-charge product support by phone ft^om Microsoft's award-winning technical support services (toll charges apply). 

Support services vary outside the United States and Canada. For infomiation on support in other locations, contact your local Microsoft subsidiary. 
Microsoft's support services are subject to Microsoft's then-current prices, terms, and conditions, and are subject to change without notice. 

O 1995 Microsoft Corporation. Ait rights reserved. 

This data sheet is for informational purposes only. MICROSOFT MAKES NO WARRANTIES. EXPRESS OR IMPLIED, IN THIS SUMMARY. 
Company names and/or data used in screens and sample output are fictitious, unless otherwise noted. Microsoft, BackOffice, the Office Compatible logo, 
Visual Basic, Windows, Windows NT, and the Windows logo are either registered trademarks or trademarks of Microsoft Corporation in the United States 
and/or other countries. LANtastic is a registered trademark of Artisoft, Inc. NetWare and Novell are registered trademarks of Novell, Inc. 

Microsoft Corporation 
One Microsoft Way 
Redmond, WA 98052-6399 
USA 

Version 4.1 
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Learn how to: ) 

Quickly get started entering task information into Project 

Define standard and custom calendars for greater schedul 

Use Project to schedule and track tasks across local or rer 
using email and the Web! 

In just 24 lessons of one hour or less, you will be up and i 
Microsoft Project 2000. Sams Teach Yourself Microsoft I 
Hours uses a straightforward approach, with each lesson 1 
previous one, and allowing you to learn the essentials of) 
the ground up. You will be able to save time and money I 
sch^uling and tracking critical projects. 
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User name: US Patent and Trademark Library 

Book: Sams Teach Yourself Microsoft® Project 2000 in 24 Hours 

Section: Hour 13, Assigning Resources and Costs to Tasks 

No part of any chapter or book may be reproduced or transmitted in any form by 
any means without the prior written permission for reprints and excerpts from 
the publisher of the book or chapter. Redistribution or other use that violates the 
fair use privilege under U.S. copyright laws (see 17 USC107) or that otherwise 
violates these Terms of Service is strictly prohibited. Violators will be prosecuted 
to the full extent of U.S. Federal and Massachusetts laws. 



Using the Assign Resources Dialog Box 

The Assign Resources dialog box is a handy, versatile tool for basic assignment management. In addition, you can use 
this dialog box to add resources to the resource pool. 



iMi Display the Resource Assignment dialog box by choosing Tools, Resources, Assign Resources or by clicking the 
Assign Resources tool. Figure 13.4 shows the Assign Resources dialog box over the Task Entry view in the background 
so you can see how the same field values are displayed differently. 

Figure 13.4. Use the Assign Resources dialog box to create task assignments on-thc-fly. 



Assign Resources tool Assign Resources dialog box 



Resource Name 




— I 

Assigned Units 



oL of 
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In Figure 13.4, the selected task is Install Computers. If you didn't have the Task Forai at the bottom of the screen, you 
could still tell which resources are assigned to the task by the check marks next to their names in the Assign Resources 
dialog box. You can see more detail about the assignments (the work) in the Task Form in the bottom pane. 

Adding Resoiircies 

You can add resources to the riesource pool with the Assign Resources dialog box. 

To Do: Creating a Resource with the Assign Resources Dialog Box 

To add a resource to the resource pool with the Assign Resources dialog box, follow these steps: 

1. Select a blank cell in the Name column of the Assign Resources dialog box. 

2. Type in the resource and press Enter. 

3. Double-click the new resource name to view the Resource Information dialog box. 

4. Use the tabs of the Resource Information dialog box to define the values for the resource. 

5. Click OK to close the Resource Information dialog box. 



You can add resources directly from your email address book. Click the Address tool on the Assign 
Resources dialog box to open your email address list and select a name. When you close the address list. 
Project will add the name to the resource pool. 



Assigning Resources 

You can assign resources with the Assign Resources dialog box in a couple of ways. You can use the Assign tool or you 
can drag a resource to a task in the underlying task view. 



The Underlying view must be a task view and it can't be a forni. For instance, you can use the dialog box to 
assign resources with the Gantt Chart or the Calendar view active, but you can't use it to assign resources if 
the Task Form in the bottom pane is active. 



To Do: Assigning Resources with the Assign Resources Dialog Box 

To add a resource assignment to a task or group of selected tasks using the Assign tool, follow these steps: 

1. Select die task or tasks to which you want the resource assigned You can use the Ctrl or Shift keys to add 
additional tasks to the selection. The task Data Entry is selected in Figure 13.5. 
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Tip 



Note 



Figure 13.5. You can defme the units to be assigned for the selected task and resource in the Assign 

Resources dialog box. 
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Asilgn tool 



Tdsk selected 




Resource name 



Enter units 




2. If it's not already displayed, display the Assign Resource dialog box. 

3. Select a cell in the row for the resource you want to assign, or select a blank row and type in the name if you are 
creating a new resource as you assign it The row for Temps is selected in the figure. 

4. Select the Units field and enter the units if you don't want Project to supply tfie default 100 percent. In the figure, 
the units will be 200 percent (two temporary employees). 

For material resources, enter the units in decimal format. If it's to be a variable consumption rate assigmnent, 
remember to append a slash and a time unit 

5. Click the Assign tool or press Enter to assign the resource and unit information to the selected tasks. 
If multiple tasks were selected for this assignment, they will all receive the same units assignment. 

6. If you are adding more resources to the same tasks, select the next resource name to be assigned, type the numbei 
of units in the Units field, and select Assign to assign this resource to the selected tasks. 

?• You can click the Close button to close the Assign Resources dialog box if you want to hide it; or you can leave 
it open on the workspace while you woric in the underlying views. 



When you click the Assign tool on the Assign Resource dialog box, a check mark appears to the left of the 
resource assigned, as shown previously in Figure 13.4. This check mark will appear only when the assigned 
task is selected in the underlying view. 



With the Assign Resources dialog box, you can also use drag-and-drop to assign resources to tasks. You don't have to 
pre-select die task to which the resource will be assigned. This option gives you a quick, efficient way of assigning 
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different resources to one task at a time. 



Caution 



When you drag-and-drop with the Assign Resources dialog box to assign resources to tasks. Project gives 
you no choice but to use a unit value of 100 percent for the resource assignment you create with this 
technique. Of course, you can change the units assignment later, but that will lead to other automatic 
calculations that mi^t not be intended, such as a change in duration. 



To Do: Assigning Resources to a Task by Using Drag and Drop 
To assign resources to a task by using the drag-and-drop feature, perform the following steps: 
1. Display a task view such as the Gantt Chart. 

! Display the Assign Resources dialog box by clicking the Assign Resources tool. 

3. Select the resource by clicking in the Name field. 

4. Position the mouse pointer in the gray rectangle just to the left of the resource name. The mouse pointer changes 
to display the Assign Resources graphic (see Figure 13.6). 

Figure 13.6. When you point to the gray area to the left of the resource name, the pointer appears as a 
selection arrow with the Assign Resource graphic attached. 




Pointer with Assign 
Resources graphic 



5. Hold down the mouse button. A plus sign will appear next to the pointer graphic. 

6. Now drag the mouse pointer over the task to which die resource should be assigned. Project will highlight the 
entire task row (see Figure 13.7). 



Figure 13.7. Drag the pointer over the taslc to be assigned. 
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Tdrd6t3ed task 



Pointer 




Selected resource 



7. When the task is highlighted, release tfie mouse button to assign the resource, 
tip 

To assign multiple resources to a task by using the drag-and-drop feature, select multiple resource 
names in the Assign Resources dialog box. When you drag the mouse pointer to the task, all the 
selected resources are assigned at once. 

Removing Resource Assignments from One or More Tasks 

You can use the Assign Resources dialog box to remove assignments as well as add them. 
To Do: Removing a Resource Assignment from a Task 

To remove a resource assignment from one or more selected tasks, follow these steps: 

1. Select the task or tasks in the view that have resource assignments you want to remove. 

2. ll^J Display the Assign Resources dialog box by clicking the Assign Resources tool. 

3. Select the resource or resources you want to remove from assignments by clicking the check mark or the 
resource name. 

Note 

Resources assigned to the selected task are identified by check marks to the left of the resource name. If a 

6 of 
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check mark is gray instead of black, your task selection in the view includes some tasks that have that 
resource assigned to them and some that do not 



4. Choose the Remove tool The resource (or resources) selected in the Assign Resources dialog box are removed 
from any assignments they might have wiUi the task or tasks selected in the view. 



You can remove a group of resources in one step if you select all of them before clicking the Remove tool. 



Changing Resource Names and Unit Assignments 

Use the Assign Resources dialog box to change the resource name or unit assignment for tasks. Each resource name and 
unit assignment must be replaced individually. 

To change units assigned for a resource, select the task and then edit the unit assignment in the Assign Resources dialog 
box. When the new unit assignment is entered, click the Replace tool. Remember, however, that changing the units 
usually changps either the task duration or the assigned work. So, check what happened to the task if you use this 



To substitute one resource for another resource in an assignment, select the currently assigned resource and then choose 
Replace. Then, in the Replace Resource dialog box, select die new resource name. 

To Do: Replacing an Assigned Resource witli Another 

To replace an assigned resource with another resource, follow diese steps: 

1. Select the task or tasks for which you want to substitute resources in an underlying task view. 

m 

2. t^^Display the Assign Resources dialog box by cUcking the Assign Resources tool. 

3. Select the resource name to be replaced. (It will have a check mark next to it.) 

4. Click the Replace tool. Project will display the Replace Resource dialog box over the Assign Resources dialog 
box (see Figure 13.8), I moved the new dialog box aside in Figure 13.8 so you can see both. 

Figure 13.8. A second dialog box, Replace Resource, lists replacement resources from which to choose. 
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Selected task Currently assigned 

resource 



Replace tco\ 




Replacement 



5. Select the new resource name. 

6. Select the Units field for the selected resource and enter the value, if you want it to be changed. Otherwise, the 
new resource will have the same assigned units as the original resource. 

7. Click OK. 
Note 

You can't add a new resource in the Replace dialog box; if you're going to substitute a new resource you 
must defme it before clicking the Replace tool. 



To Do: Replacing the Number of Units in a Resource Assignment 

To replace the number of units in a resource assignment, follow diese steps: 

1. Select the task in the view. You can select multiple tasks if you plan to make an identical assignment change in 
all of them. 

Remember to adjust the task type if you want to change how Project will recalculate duration or work when you 
complete this procedure. 

2. Display the Assign Resources dialog box by clicking the Assign Resources tool. 

3. Select the Units field for the resource whose assignment is to be changed. 




Type the new unit assignment for the resource. 
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5. Click Close or press Enter. 



URL http://proquestsafaribooksonline.com/0672318148/chl31evlsec5 
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Working with Constraints 

In Hour 5, "Defining When Project Can Schedule Tasks," you looked at th( 
be scheduled according to a modified base calendar in order to accurately r 
work interruptions. Another category of special scheduling instructions yoi 
Project are those that tell Project about deadlines and fixed dates for indivi. 
tasks. 

A constraint is a limitation on the range of dates when a task can be schedi 

When you add a new task to a project that is scheduled from a fixed start d. 
automatically assigns the default constraint that the task is to be scheduled 
the start of the project. When you add a task to a fixed finish date project, I 
constraint that the task is to be scheduled as late as possible before the end 
two relatively mild constraints, if they can be considered constraints at all. 
however, when you need to be more restrictive, as shown in the foUov^dng « 

• You might have contractual agreements that bind the start or finish o 
date. If the project involves work for a customer, there could be spec 
deadlines defined in the contract. Or, your agreement with a contract 
stipulate the earliest date you can expect completion of the parts of tl 
responsible for. 

• Government regulations could impose date constraints. For instance, 
taxes must be filed no later than designated dates, and environment L 
compliance dates. 

• Your own internal management might impose arbitrary deadlines foi 

10 of 
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project. 

All these special scheduling instructions, including as soon or as late as po! 
Project by defining a constraint type for the task and, when appropriate, a < 

Understanding the Types of Constraints 

The eight constraint types are described in Table 7.1 . The order of the Ustir 
alphabetical (as it will be when you pick a constraint type on the screen), b 
you understand the constraint types. The abbreviations are occasionally foi 
texts and are included here just for reference. 

Table 7.1. The Constraint Types in Microsoft Pr 
Description 



Constraint Type 

As Soon As Possible 
(ASAP) 

As Late As Possible 
(ALAP) 

Start No Earlier Than 

(SNET) 

Finish No Earlier Than 

(FNET) 

Start No Later Than 
(SNLT) 

Finish No Later Than 
(FNLT) 

Must Start On (MSO) 

Must Finish On 
(MFO) 



Marks a task as essentially unconstrained. There 
the task. 

Delays the task as long as possible, without hold 
project. There's no constraint date for the task. 

The task can't start before the defined constraint 
scheduled to start on or after that date. 

The task can't finish before the defined constrain 
scheduled to finish on or after that date. 

The task must be scheduled to start on or before 
date. 

The task can't finish any later than the defined c( 
scheduled to finish on or before that date. 

The task must start on the defined constraint dat( 

The task must finish exactly on the del 
date, not earlier or later. 



Note 

Summary tasks can only be assigned a few of the possible constraints: 
Possible, Start No Earlier Than (typically used in projects that are sch 
finish date), and Finish No Later Than (in the more common case of p 
from a fixed start date, this prevents the summary group from slipping 



Flexible and Inflexible Constraints 

When a task has a constraint type other than As Soon As Possible or As La 
see an icon in the Indicators field (see Figure 7.1). These icons resemble lit 
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a red or a blue dot in the icon. The red dots indicate an inflexible constraint 
indicate a flexible constraint. 

Figure 7.1. All constraints except As Soon As Possible and A 

display special indicators. 



Projett scheduled from fixed start date 




1— Flexible constraint 

— Inflexible constraint 

— Date constraint indicators 



Inflexible constraints are those that can potentially create scheduling confli 
barriers to Project's ability to schedule all your tasks while honoring the co 
constraints are those that are unlikely to create problems with the schedule 

Predecessors other than Start-to-Finish tend to push successor tasks to latei 
projects with a fixed start date. If a successor task has an inflexible constra 
exists when the predecessors try to push the task past the constraint date. 

In projects with fixed finish dates, the predecessors tend to push successor 
and a scheduling conflict arises if the predecessors try to push the successo 
than the inflexible constraint date. 

All constraints restrict Project's freedom to schedule tasks to some degree, 
are called that because they can potentially keep Project from scheduling U 
instructions require. Whether a constraint is inflexible depends on the cons 

U of 
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the project is scheduled from a fixed start date or a fixed finish date. 

• When projects are scheduled from a fixed start date, Project generall 
schedule toward later and later dates to accommodate all the linked t 
constraint types are those that might keep Project from rescheduling 
they are the Must Start On, Must Finish On, Start No Later Than, an< 
types. 



• If the project is scheduled from a ^ed finish date. Project has to pus 
earlier dates to get everything done by the finish date. For a fixed fin 
mflexible constraints are those that might prevent Project from resch 
dates— they are Must Start On, Must Finish On, Start No Earlier Tha 
Than. 



Creating Task Constraints 

You can enter task constraints in the Task Information dialog box. In Figui 
"Develop preliminary investigation plan," is to be constrained to finish no 1 
because any fiirther delay would cause the product to come to market too 1j 

Figure 7.2. Choose the constraint from the type entry list on ti 

the Task information dialog box. 



Task Information 




tiarj»F^ I Oevdbp prdirrinary investig^ton ptoi j Quf aSo 






FNsh No garter Than 



MustFNshOn 

Stat No EaHler Than 
Start No tafcer Than 




To Do: Entering Task Constraints 

To associate a task with a specific date, follow these steps: 



1. Select the task you want to constrain. 
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Choose Project, Task Information, or click the Information buttoi 



toolbar to display the Task Information dialog box. 

3. Select the Advanced tab. 

4. From the drop-down list in the Constrain type field, select the constrai 
Figure 7.2). 

5. In the Constrain Date text box, enter the constraint date, if necessary, 
drop-down date picker to set the date. The As Soon As Possible and 
constraints do not require a constraint date, but all others require a dat 

6. Click OK to close the dialog box. 



Tip 

While you have the Task Information dialog box open, it's a good ides 
the task indicating why the constraint was set. This gives you a reminc 
sharing the project file with colleagues, gives them important informa 
note to the task, simply click the Notes tab and type the note in the Nc 



To remove a constraint, change the constraint type to As Soon As Possible 
projects or to As Late As Possible for fixed finish date projects. When chai 
like this, any constraint dates that were set will be deleted by Project when 
the dialog box. 

Caution 

As tempting as setting date markers may sound, you should avoid pla< 
unless absolutely necessary. Otherwise, you'll find yourself having to 
ways to work around them, or you'll fmd them getting in your way as 
the duration of the overall project. 

Setting task deadlines instead of task constraints may serve your need 
section "Recording Deadlines" later in this hour. 



There are several other ways you can set constraints, usually unintentional! 

• If you enter a date in the Start or Finish field of the task. Project mak 
albeit a flexible constraint. In a fixed start date project, typing a Start 
Project to set a Start (or Finish) No Earlier Than constraint. 

• If you use the mouse to drag a task bar to a later date. Project assign; 

of o?^ 
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Than constraint type and sets the constraint date to be the changed ta 

• If you use the mouse to extend a task bar to a later finish date, Projec 
No Earlier Than constraint type and sets the constraint date to be the 

You should generally avoid entering specific dates for tasks unless they rea 
Project calculate the dates for you. Project is generally not free to reschedu 
optimize your schedule. 

When you attempt to apply an inflexible constraint to a task that has prede( 
Planning Wizard warns you that the constraint could potentially cause a scl 
asks you to decide whether to continue (see Figure 7.3). The Wizard's diak 
you three choices: 

Figure 7.3. If an Inflexible constraint is entered for a task with p 
warns you and gives you a chance to change you 




You must click h€ 
inflexible constra 



• Cancel. No constraint will be set. This is the defauh selection, and it' 
the Cancel button. So if you don't change the selection, you will fail 
whether you click OK or Cancel. 

• Continue, but set a flexible constraint, one suggested by Project, inst 
constraint you requested. 

• Continue, forcing Project to set the inflexible constraint, despite any 
conflicts. 

Tip 

This is one time you don't want to be in a hurry. The Planning Wizard 
you avoid problems. Take the time to thoroughly read and understand 
conflict warnings. (Instead of saying to yourself, "Yeah, yeah" and pn 
make the warning box go away!) 



(6 of 3.1 
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If you go ahead and apply the constraint and it does in fact create a schedul 
immediately or later, because of changes in the schedules for predecessor t 
another Planning Wizard warning that a conflict is about to occur (see Figi; 
now are simply to cancel the action and avoid the conflict, which is the del 
continue and allow the scheduling conflict. You must select the Continue c 
to go ahead with the change you requested. 

Figure 7.4. When a scheduling conflict is imminent, the Plannii 
a chance to cancel the action that would caus 




You must < 
the schedu 
will be can 



If you proceed with a change that creates a scheduling conflict, you have tc 
somehow (see the next section) because it's an indication that your project 
defined. 

Note 

You get only one Planning Wizard warning about each scheduling coi 
you create a conflict and don't deal with it right away, you will have t( 
your own at some later point. The next section shows you how to find 
scheduling conflicts. 
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Adjusting the Default Working Day 

If you define the fixed start or finish date for the project, or if you type in a 
task to start or finish, and you don't include the time of day with the date, ^ 
the default start time to any start date entry and the default end time to any 
feature can create a nuisance for you if the default values don't match the a 
workday for your organization. 

Recall from Hour 4 that the start and end times Project uses for working da 
choosing Tools, Options, and clicking the Calendar tab. Figuie 5.1 should I 

Figure 5.1. Change the default start and end of daily working 1 

workplace. 
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Caution 

When you change the default start and finish times of day, Microsoft 1 
apply those new times to any existing task dates or calendar definition 
That's why you should make sure these times are set correctly for you 
make them the default for all future project documents early in your c 
Microsoft Project 
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Setting the Start or Finish Date for the Pro 

As you saw in Hour 3, "Starting a New Project and Working with Tasks," i 
scheduled from a fixed start date or a fixed finish date. New projects are, b; 
fi-om the beginning of the work day on the current date (your computer's in 
fixed start date. So, if you start Microsoft Project at 3:00 p.m. on June 1, 2( 
tasks in the new document (pr o j e ct i . mpp ), the tasks are scheduled to sta; 
date — ^unless you change the project's fixed start date or finish date. 

Tip 

Even if you don*t display the time of day in the date format, Project at 
time for the start of the work day (normally 8:00 a.m.) to the fixed sta 
default time for the end of the work day (normally 5:00 p.m.) to the fi: 
section "Adjusting the Default Working Day" in the next hour shows ; 
these default times. 



Project assigns new tasks a default duration of 1 day (normally, that means 
hours of work) and schedules an initial start and finish for each new task. I: 
from a fixed start date. Project schedules a new task to start as soon as post 
project and to finish at the end of one working day. 

If the project is scheduled from a fixed finish date, new tasks are schedulec 
the project finish date. The task's start date is then calculated as one workir 
finish. 
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You must set the fixed start or finish date for the project because the rest ol 
pegged to this date. 

To Do: Setting the Fixed Start or Finish Date 

To set the fixed start or finish date for the project, follow these steps: 

1. Choose Project, Project Information from the menu to display the Pro; 
box. 

2. Click the arrow in the Schedule From list box and choose either Proje- 
Finish Date. 

3. If you chose Project Start Date, click the Start Date field to enter the f 
project. If you chose Project Finish Date, click the Finish Date field tc 
date. Either type in the date or click the arrow to the right of the field : 
the calendar control. 

4. Click the OK button to close the Project Information dialog box. 



Note 

When you want to enter today's date or a date within the next 7 days, ; 
words today, tomorrow, or the name of any day of the week, either sp. 
abbreviated (for example, Friday or Fri). Project will replace your texi 
for the day you typed. For day names. Project uses the next occurreno 
the current date. For example, if the current date is Thursday, January 
type in 9am Monday, Project will supply i/8/oi 9: oo am. 



Even if the time of day is not displayed in the current date format, Project £ 
time of day (normally 8:00 a.m.) to your entry in the Start Date field or the 
day (usually 5:00 p.m.) to your entry in the Finish Date field. 

Tip 

If you want to specify a time of day that differs firom the defauU time • 
time of day either before or after the date. For example, to be sure thai 
at 7:00 a.m. on January 8, 2001, you could type 1/8/01 7:00 AM into 
or you could type 7am January 8, 2001 (See Figure 4.7). Default tim 
discussed in more detail later in this hour. 

Figure 4.7. You should define the date fronra which the pr 
must finish when you start a new documen 



oil (if 
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If the date and hour you define for the project to start or finish is not a worl 
are scheduled on the nearest working date and hour. The next section show 
the working days and hours. In Figure 4.7, the start of the project is being s 
first working hour on the base calendar is 8:00 a.m., the tasks are actually s 
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Summary 



In this hour, you completed your look at the underlying settings that contro 
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